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Endoscopic Findings of Early Stage Vocal Fold Cancer
PETER KITZING
Department ofPhoniatrics, University ENT-Clinic, Malm6 General Hospital MalmO/Sweden
(Received April 5, 1994; infinalform November 28, 1994)
To describe early cancerous and precancerous lesions of the laryngeal vocal folds as well as of the
most common differential diagnoses, based on a series of microlaryngoscopic photographs. Some
introductory remarks about terminology and the classification of epithelial lesions of the vocal folds
are included. The paper ends with some comments as to the management of epithelial thickenings
(or leukoplakias) of the vocal folds. Malignancy should be suspected as long as it has not been ruled
out by histologic diagnosis on adequate biopsies, which is the only way to correctly evaluate the char-
acter of such lesions. Precancerous lesions should be controlled by regular follow up examinations
as carefully as invasive carcinomas (posttreatment), because there is a high tendency for recurrences
or for later development of malignancy in these cases.
KEY WORDS: endolaryngeal microsurgery, microlaryngoscopy, vocal fold cancer, vocal fold
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INTRODUCTION
Cancer of the larynx accounts for almost2% of all cancer
diagnosed in males but for less than 0.5% in females. The
male versus female ratio varies among countries, the ma-
jority falling into the range of 6 to 10 males to female.
During the recent decades, the incidence tends to increase
in females, whereas it seems rather stable in males. The
age range varies from 50 to 80 years in the majority of
cases, but there are exceptional reports of cases under the
age of 20.
Three regions of cancer location in the larynx are gen-
erally recognized: supraglottic, glottic (vocal fold), and
subglottic. The proportion of subglottic cancers is mostly
reported tobe low. The ratio ofglottic to supraglottic varies
among countries as well as between ethnic and social
groups. The reason is not clearly understood so far. In
Sweden, as in the majority of North European countries
with the exception of Finland, glottic carcinoma is most
common (1,2).
The survival rate for early (stage Ia and Ib) vocal fold
(glottic) carcinomas is in the magnitude of90% or more,
whereas there is a drastic drop to about 70% for stage II
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anddown to about50% for stage III and IV cases. At stage
III and IV, healing usually can be achieved only at the price
of mutilating surgery, i.e., partial or total laryngectomy,
with loss of the natural voice and other impediments of
the quality of living as an obvious consequence. On the
other hand, in early stages, radiotherapy is sufficient to
cure the cancer in most cases, thereby preserving a nat-
ural breathing and voice function. Therefore, early diag-
nosis is of great importance. Not only the specialized
laryngologist but every endoscopist of the airways should
be aware of the findings of early vocal fold cancer and of
the epithelial lesions that are its precursors or represent a
differential diagnosis.
TERMINOLOGY
There tends to be some confusion in the terminology of
pathological findings on the vocal folds. One may see
whitish thickenings of the vocal fold epithelium be de-
scribed as chronic laryngitis, polyp, leukolakia, keratosis,
hyperkeratosis, papilloma, etc. The correct designation for
most of such findings will be leukoplakia, meaning just a
white patch in Greek. This is merely a description of the
clinical finding, covering the fact that a differentiated di-
agnosis can be established only by microscopic evalua-
tion of biopsies. As will be seen from the photographs186 P. KITZING
BENIGN MODIFICATIONS OF SQUAMOUS EPITHELIUM.
NORMAL HYPERPLASIA HYPERPLASIA +KERATOSIS
MALIGNANT TRANSFORMATION OF PRECANCEROUS EPITHELIAL LESIONS.
MODERATE DYSPLASIA SEVERE DYSPLASIA CARCINOMA IN SITU MICROINVASIVE CARCINOMA
ATYPICAL CELLS+MITOSES KERATOSIS (FACULTATIVE)
Figure Schematic representation of the histology of vocal fold epithelial changes (from Lehmann et al., (3) by permission).
presented here very similar clinical findings may repre-
sent entirely different histopathological diagnoses, and a
certain pathological diagnosis may present itself as a di-
versity of clinical appearances in different cases.
Histologically, by far most of the malignant neoplasms
of the larynx (above 95%) are squamous cell carcinomas.
They may arise either from stratified squamous epithe-
lium such as on the free edges of the vocal folds, or from
columnar (ciliated) epithelium, which has undergone
squamous metaplasia.
CLASSIFICATION OF EPITHELIAL LESIONS
The majority ofsuspect epithelial lesions ofthe vocal folds
are histologically diagnosed as invasive carcinomas al-
ready at their first presentation (3-5). However, most au-
thors recognize different changes of the epithelium, some
of which are interpreted as precursors of carcinoma, so
called precancerous lesions, even if it still seems unclear
if their development into a carcinoma is obligatory. On
the contrary, early epithelial changes may be reversible,EARLY VOCAL FOLD CANCER 187
and invasive carcinoma may very well emanate from nor-
mal squamous epithelium. On the other hand, the epithe-
lium close to an invasive carcinoma very often shows
precancerous alterations (Fig. 8), or a cancer of one vocal
fold may be accompanied by precancerous epithelial le-
sions on the other side (Fig. 4).
Kleinsasser (6) conceptualized the development of inva-
sive carcinoma of the vocal folds by the following diagram,
normal epithelium , simple hyperplasia
invasive carcinoma precancerous lesion
in which he questioned a development according to the
thin arrows. He also proposed a widely accepted classifi-
cation (Kleinsasser 1963) into (a) simple epithelial hy-
perplasia without atypias; (b) epithelial hyperplasia with
atypia; and (c) precancerous epithelium including carci-
noma in situ.
As the dysplasias of the epithelium nowadays are con-
sidered to be the morphological manifestations of a neo-
plastic process, the more modern concept of "laryngeal
intraepithelial neoplasia (LIN)" is used in a recent classi-
fication by Friedman et al. (8) (cf. also Fig. 1)"
keratosis, hyperplasia
dysplasia: low grade (LIN I)
dysplasia: moderate (LIN II)
dysplasia: high grade and carcinoma in situ (LIN III)
microinvasive carcinoma
PRECANCEROUS AND CANCEROUS
EPITHELIAL LESIONS OF THE VOCAL
FOLDS. ENDOSCOPIC APPEARANCE AND
DIFFERENTIAL DIAGNOSIS
Epithelial thickening often seems to be caused by long
standing irritation, e.g., from tobacco smoking or from
chronic inflammation. In chronic laryngitis, thickened and
inspissated mucus may be glued to the mucosa, and even
at the endoscopic examination it may be difficult to dis-
tinguish from leukoplakia caused by epithelial thickening
and keratosis (Fig. 2).
Figure 2 Chronic laryngitis; woman, 71 years old. Slightly thickened
but entirely pliablemucous membranes covered with mspissated mucus,
difficult to distinguish from leukoplakia.
Figure 3 Leukoplakia of left vocal fold; man, 75 years old. Well
demarcated borders in some parts, blurred opacities in others. Histology:
Keratosis with moderate dysplasia (LIN II).188 P. KITZING
carcinoma of only a few square millimeters size is
shown, with localized vibratory standstill at stro-
boscopy at a follow-up 4 years after an earlier simple
keratosis (Fig. 5).
Early invasive exophytic carcinomas often have a typ-
ical granulomatous appearance, which raises a strong sus-
picion of malignancy already at the clinical examination
and endoscopy (Figs. 7 and 8). Sometimes, however, they
may mimic benign lesions such as papillomas (Figs. 9 and
10) or polyps (Figs. 11 and 12).
The experienced endoscopist should be familiar with
the typical appearance of the vocal folds after radiother-
apy. Initially, irradiation often causes a generalizededema,
but after several months this is usually superseded by a
more atrophic appearance of the larynx, the color of the
vocal folds being white as chalk and with a pattern ofcrim-
son red tortuous vessels (Fig. 13).
Mostly the correct diagnosis of vocal fold epithelial le-
sions is impossible only from the endoscopic appearance.
So, it must be admitted that the diagnosis of laryngeal tu-
berculosis (Fig. 14) came as a total surprise to the present
Figure 4 Carcinoma in situ of right vocal fold; man, 57 years old.
Opaque leukoplakia covering tortuous and widened vessels. Reddish
irritation and epithelial thickening (LIN II) of left vocal fold.
Depending on the degree of keratosis, leukoplakias
caused by dysplasias may present themselves as opaque
thickenings of the epithelium with continuous transitions
into the normal mucosa or they may show sharply de-
marcated borders. Both types of boundaries may occur in
one and the same lesion (Fig. 3). When taking excision
biopsies (decortication or "stripping"), the laryngologist
should take care to also dissect the opacities.
Carcinoma in situ (Fig. 4) cannot clinically be distin-
guished from a keratosis with slight atypia (LIN I) on the
one hand or invasive carcinoma on the other. As always,
the specimen should be taken as an excision biopsy, and
all of it should be examined under the microscope, be-
cause some localized parts of a carcinoma in situ may al-
ready show signs of invasive growth.
In the follow-up of precancerous and cancerous le-
sions of the vocal folds, stroboscopy may be of help be-
cause the normal vibrations of the vocal folds are
arrested by invasive lesions (9) The method may be very
sensitive, as is illustrated in Figure 6, where an invasive
Figure 5 Patchy epithelial thickening of left vocal fold; man, 65 years
old. Histology: keratosis--hyperplasia, no atypia.EARLY VOCAL FOLD CANCER 189
Figure 6 Same subject as in Fig. 5, 4 years later. Small whitish lesion
(to the right of light reflex) on anterior third of left vocal fold and
surrounded by tortuous vessels. Histology: invasive squamous cell
carcinoma.
Figure 7 Exophytic granulomatous invasive carcinoma of left vocal
told, male, 67.190 P. KITZING
Figure 8 Exophytic granulomatous invasive carcinoma of right vocal
fold; man, 53 years old. Notice areas of carcinoma in situ anterior and
posterior to the exophytic lesion.
Figure 9 Exophytic well demarcated granulomatous invasive
carcinoma of right vocal fold; man, 84 years old. Cf. Fig. 15.EARLY VOCAL FOLD CANCER 191
Figure 10 Papillomatous lobated invasive carcinomaofleft vocal fold
with small hematoma in its anterior (upper) part, man, 58 years old.
Histology: well differentiated invasive squamous cell carcinoma. Notice
gross appearance not differing from benign juvenile papilloma.
Figure 11 Polypous invasive carcinoma; man, 74 years old. Identical
appearance as benign polyp.192 P. KITZING
Figure 12 Polypous protrusions on anterior and posterior thirds of left
vocal fold, representing recurrence of invasive carcinoma after
radiotherapy 2 years earlier; man, 63 years old.
Figure 13 Typical appearance of vocal folds after radiotherapy; man,
52 years old. Irradiation carried out 2 years earlier. Notice whitish colour
of vocal folds with tortuous vessels.EARLY VOCAL FOLD CANCER 193
The only secure way to rule out premalignancies and ma-
lignancies is by microscopic evaluation of adequate biop-
sies, and this is also the only method to establish a correct
diagnosis.
The biopsies of small epithelial lesions on the vocal fold
mucosa should be made as local excisions from the be-
ginning, which at the same time represents an adequate
treatment in many cases. The biopsy should be made by
endolaryngeal microsurgery (microlaryngoscopy) as de-
scribed by Kleinsasser (10), which also is an adequate
method to search for changes of the laryngeal epithelium
in the area of the lesion under focus. The microlaryngo-
scopic examination may be completed by endoscopy with
a narrow, angled (preferrably 70) optic to visualize the
subglottic areas of the larynx and the lateral aspects of the
laryngeal ventricles.
As was illustrated by the case shown in Figures 5 and
6, recurrences are not unusual, nor is the development of
originally low-grade dysplasia into invasive carcinoma.
Therefore, an organization of regular long-term follow-
up examinations is peremptory in the here described cases.
Figure 14 Tuberculosis of left vocal fold; man, 36 years old. The right
vocal fold shows polypoid degeneration, probably caused by heavy
smoking.
author, and the benign quality of the papilloma in Fig. 15
could be expected only from the young age of the subject
and the fact that he never had smoked.
Not only benign lesions of the epithelium have to be
taken into account in the differential diagnosis of squa-
mous cell carcinoma and its precursors but also other ma-
lignancies such as sarcoma, lymphoma, and melanoma,
even if these are much less frequent.
CONCLUDING REMARKS
It should be clear that even very insignificant changes of
the vocal fold epithelium should raise the suspicion in the
endoscopist of possible malignancy and be treated ac-
cordingly.
One method during the clinical examination to rule out
adhesion of the mucosa, as it may be caused from inva-
sive growth of a lesion, is by laryngeal stroboscopy (9).
However, this is an examination requiring favorable
anatomical conditions and adequate cooperation from the
patient’as well as extensive experience from the examiner.
Figure 15 Granulomatous benign papilloma of right vocal fold; man,
18 years. Notice practically identical appearance as invasive carcinoma
in Fig. 9.194 P. KITZING
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